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(57)Abstract: 

PURPOSE: To eliminate the need of manufacturing 
reticles at every transfer pattern by making it possible 
to process various patterns with one reticle. 
CONSTITUTION: The light emitted from a light source 5 
is converged through a reduced projection lens 10 after 
passing through a condenser lens 7 and liquid crystal 
reticle 8 and irradiates a semiconductor substrate 1 2. 
The projected-light intercepting area of the reticle 8 can 
be controlled by means of an electric signal and a 
controller 9 controls the intercepting area. 



1 2 



3£ 

o 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 

[Date of extinction of right] 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAA8Wa4ACDA406232024... 2005/05/27 



Searching KAJ 2/2 "S — v> 



Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAA8Wa4ACDA406232024... 2005/05/27 



JH\U6-Z3ZUZ4 f A IULA1M5J 



1/1 ^— V 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] About the field which intercepts the light to project, it is a controllable reticle by the 
electrical signal. 

[Claim 2] The projection aligner equipped with the control device which controls the field which 
intercepts the light of a controllable reticle and said reticle for the field which intercepts the light 
which the light which passed the light source, the condensing lens which the light emitted from 
said light source passes, and said condensing lens is irradiated, and is projected with an 
electrical signal, and the contraction projection lens which converges the light which passed said 
reticle. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the reticle and projection aligner which are used 

in production processes, such as LSI. 

[0002] 

[Description of the Prior Art] The conventional reticle is shown in drawing 7 and d rawin g 8 . 
Prawing_7 is a schematic diagram, drawing 8 is a B-B' sectional view, 30 is a glass substrate and 
31 is a chromium pattern. After changing design pattern data into drawing equipment data by 
computer, the chromium pattern 31 is formed on the direct glass substrate 30 using an electron 
beam exposure system, and the chromium reticle 38 is formed. 

[0003] Next, the configuration of the conventional projection aligner is shown in dra win g 9 . 
drawing — setting — 32 — for a contraction projection lens and 36, a wafer stage and 37 are 
[ the high-pressure mercury lamp light source and 33 / an addition exposure meter and 34 / a 
condensing lens and 35 / a semi-conductor substrate and 38 ] chromium reticles. The light from 
the light source 32 progresses, as the arrow head of drawing shows. It converges the light with a 
condensing lens 34, and after passing the chromium reticle 38, a desired pattern is imprinted to 
the resist on the semi-conductor substrate 37 with the contraction projection lens 35. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned conventional 
reticle, it had the trouble which drawing time amount long-duration-izes by complication of a 
pattern for the direct writing method by the electron beam. Furthermore, in the conventional 
projection aligner, the reticle needed to be created for every imprint pattern. For example, also 
at the lowest, the reticle of about five sheets is required, and if set to 16MbitDRAM, the reticle 
of about 20 sheets is required of manufacture of LSI. Therefore, whenever imprint patterns 
differed, the reticle set in the projection aligner had to be exchanged, and it was accompanied by 
the risk of the abnormalities in a pattern by generating of dust each time. 
[0005] Therefore, this invention does not need to solve the above-mentioned conventional 
technical problem, does not need to manufacture a reticle for every imprint pattern, and offers 
the reticle and projection aligner which can imprint all patterns by the reticle of one sheet. 
[0006] 

[Means for Solving the Problem] The reticle of claim 1 is controllable by the electrical signal in 
the field which intercepts the light to project, the projection aligner of claim 2 was equipped with 
the control device which controls the field which intercepts the light of a controllable reticle and 
said reticle for the field which intercepts the light which the light which passed the light source, 
the condensing lens which the light emitted from said light source passes, and said condensing 
lens is irradiated, and is projected with an electrical signal, and the contraction projection lens 
which converges the light which passed said reticle — it comes out. 
[0007] 

[Function] Since the cut off region of the light of a reticle is controllable by the electrical signal, 
it becomes possible to process various patterns by the reticle of one sheet, and it becomes 
unnecessary to manufacture a reticle for every imprint pattern according to this invention. 
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[0008] 

[Example] It explains referring to a drawing about the reticle of this invention, and the example of 
a projection aligner. Drawing 1 and drawing 2 R> 2 are drawings showing one example of the 
reticle 8 of this invention. Drawing 1 is a schematic diagram, drawing 2 is an A-A' sectional view, 
and, for a liquid crystal pattern and 2, a glass substrate and 3 are [ 1 / a transparent electrode 
and 4 ] liquid crystal. Since a stacking tendency changes with electric fields, liquid crystal can 
change a pattern with the electrical signal to an up-and-down electrode. That is, a transparent 
electrode 3 can be constituted in the shape of a matrix, and the pattern of arbitration can be 
formed by impressing an electrical potential difference alternatively to the transparent electrode 
3 arranged in the shape of [ the ] a matrix. Therefore, although the example of an I type pattern 
showed in drawing! , a pattern which is different by changing an electrical signal can be drawn. 
[0009] According to the reticle of this invention, a pattern can be changed with an electrical 
signal. For this reason, it does not need to become possible to make various patterns draw by 
one reticle, and direct writing like before does not need to perform reticle manufacture for every 
pattern of this for a long time. Next, the example of the projection aligner of this invention is 
explained, referring to a drawing. 

[0010] Drawing 3 is the schematic diagram showing one example of the projection aligner of this 
invention. For the computer a liquid crystal reticle and whose 9 a condensing lens and 8 are [ 5 / 
the high-pressure mercury lamp light source and 6 ] control devices for an addition exposure 
meter and 7, and 10, in drawing, a contraction projection lens and 1 1 are [ a wafer stage and 12 ] 
semi-conductor substrates. The light from the light source 5 progresses, as the arrow head of 
drawing shows. It converges the light with a condensing lens 7, and after passing the liquid 
crystal reticle 8, a desired pattern is imprinted to the resist on the semi-conductor substrate 12 
with the contraction projection lens 1 0. A computer 9 is an object for liquid crystal reticle 
control, and is used for conversion to the liquid crystal data of design pattern data, preservation 
of liquid crystal pattern data, and read-out. 

[0011] According to this equipment design pattern data can be beforehand changed as liquid 
crystal reticle data, and it can save in a computer 9. The saved pattern data are read from a 
computer 9 if needed, and a direct output is carried out to the liquid crystal reticle 8. Therefore, 
with this equipment carrying the computer 9 of the liquid crystal reticle 8 and data processing 
and for preservation, a desired pattern can be drawn by one liquid crystal reticle. Therefore, it is 
not necessary to exchange reticles for every desired pattern, and the problem of the 
abnormalities in a pattern by the dust resulting from reticle exchange is not generated. 
[0012] Next, it explains to a detail, referring to a drawing about the computer for liquid crystal 
reticle control. Draw ing 4 is the flow chart of computer control. First, a design data is changed 
by computer and (20) and liquid crystal reticle data are created (21). Next, the data is outputted 
to the liquid crystal reticle 8, it considers as a reticle pattern, exposure (22) and development 
(23) are performed to the resist on the semi-conductor substrate 1 2, and the length of the 
pattern imprinted on the semi-conductor substrate 1 2 is measured (24). If satisfactory to a 
length measurement result, formation of a target pattern will be completed (25). Here, it explains 
in more detail about the case where fault is in a length measurement result. When the chromium 
reticle which is the conventional technique is used, dimension amendment can be performed only 
by modification of light exposure. Therefore, to all patterns, amendment of a dimension is 
uniform, and serves as this direction, grows fat to the partial design dimension by existence of 
the resist substrate level difference generated on an actual semi-conductor substrate, and 
cannot respond by the same reticle to 

[0013] Dravving S and drawing 6 show an example of the dimension amendment approach (26 
( Rawing 4 )) of the projection aligner in this invention in case fault is in a length measurement 
result. 12 is a semi-conductor substrate and a resist pattern after a resist pattern, the liquid 
crystal reticle pattern after 15 amending, and 16 amending [ 13 / a liquid crystal reticle pattern 
and 14 ]. When the target dimension in (I) and the (II) part on the pattern of drawing 5 is set to L 
and M, respectively, the dimensions of the liquid crystal reticle pattern 13 obtained by design 
data transmittal are also L and M. As a result of exposing by this liquid crystal reticle, it is 
assumed that **** of P occurred in the (I) part of the resist pattern 14 on a semi-conductor 



http://www4.ipdl.ncipi.go jp/cgi-bin/tran_web_cgLejje 



2005/05/27 



ur,uu-£0^u^*t,M tun i fML-izu ucoor\ir i iwinj 



o/o — 



substrate, and thin ** of Q occurred on both sides by the (II) part in both sides to the design 
dimension. In such a case, in this projection aligner, it feeds back to the computer 9 which 
showed the data of a pattern shift to drawing 3 , and liquid crystal reticle data are amended 
directly (27 ( drawin g 4 )). First, into the (I) part of the liquid crystal reticle pattern 13, only P is 
thin in a dimension, amendment data are inputted into a computer and the data of the liquid 
crystal reticle 8 are re-created so that only Q may become thick about a dimension at the (II) 
part. The liquid crystal reticle pattern 1 5 after the amendment obtained with the re-created data 
performs exposure and development on the semi-conductor substrate 12. Consequently, like 
(IV), with the dimension of each L and M faithful to a target dimension, the resist pattern 1 6 
after amendment is imprinted on the semi-conductor substrate 1 2, and the pattern formation of 
a target is completed by having fed back the amendment data of P or Q to the liquid crystal 
reticle 8, as shown in drawingJJ (III). 

[0014] Thus, since computer control amends a liquid crystal reticle pattern when amending the 
imprinted resist dimension according to the projection aligner by this invention, it becomes 
possible to perform fine amendment according to a pattern in the same reticle top, and a resist 
pattern faithful to a target dimension can be imprinted on the semi-conductor substrate 1 2. 
[0015] In addition, although the reticle which consisted of examples with the ingredient 
containing liquid crystal was shown, if the field which intercepts light is constituted by the 
controllable matter with the electrical signal, it will not be limited to liquid crystal. [0016] 
[Effect of the Invention] According to the reticle and projection aligner of this invention, since 
the cut off region of light is controllable by the electrical signal, it is not necessary to 
manufacture a reticle for every pattern, and various patterns can be drawn by the reticle of one 
sheet. Therefore, it becomes possible to shorten the production time sharply in manufacture of 
LSI. 



[Translation done.] 
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* NOTICES * 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] It is the schematic diagram of the reticle in one example of this invention. 
[Drawing 2] It is the A-A* sectional view of drawing 1 . 

[Drawing 3] It is the schematic diagram of the projection aligner in one example of this invention. 

[Drawing 4] It is the flow chart of the computer control of the projection aligner in one example 
of this invention. 

[Drawing 5] It is a schematic diagram before amendment of the dimension amendment by the 
projection aligner in one example of this invention. 

[Drawing 6] It is a schematic diagram after amendment of the dimension amendment by the 
projection aligner in one example of this invention. 

[Drawing 7] It is the schematic diagram of the reticle of the conventional example. 
[Dr aw ing 8] It is the B-B' sectional view of drawing 7 . 

[Drawjng_9] It is the schematic diagram of the projection aligner of the conventional example. 
[Description of Notations] 
5 Light Source 

7 Condensing Lens 

8 Liquid Crystal Reticle 

9 Control Unit 

10 Contraction Projection Lens 
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DRAWINGS 



[Drawing 1] 
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[ Draw ing 5] 
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[Draw ing 6] 
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[Dra win g 7] 




[Drawing 8] 
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[Drawing 9] 
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[Drawing 4] 
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